Abstract. There is mounting evidence that the Voyager 1 and 2 and Pioneer 11 spacecraft may approach the inner (•-mination) heliospheric shock near the end of this century.
In this paper we present a simple analytic model for the generation mechanism of Lungmuir waves sunward of the inner heliospheric shock. The model is directly analogous to the current model at Earth [Filbert and Kellogg, 1979; Cairns, 1987a, b] and provides a quantitative explanation for the remote observations of radio emissions in the outer heliosphere. We also discuss the relevance of these ideas to possible direct observations of the heliospheric boundaries. We note that the more rigorous hydrodynamic simulations of all heliospheric boundaries [Baranov, 1990] show that the shapes of the heliopause and the inner shock are similar and both are well fitted by our shape. It could play, heuristically, the same role as the paraboloidal shape usually adopted for planetary shocks. For now, we identify our shape with the inner he!iospheric shock on its front side, c Hence all these spacecraft may be approaching the regions of the hellospheric shock where v• is calculated to be large, and so a likely source region for Langmuir waves. However, the Voyager ! and 2 spacecraft will not have enough power to operate beyond the year 2017, when they will be at r -!38 AU and r -113 AU, respectively. If the termination shock is located at r • 100 AU or so, these Longmuir waves may, in principle, be observed in situ in the foreseeable future.
Until now, with the Voyager spacecraft still located far from the Langmuir wave source region, only escaping electromagnetic radiation may have been detected as argued by Kurth et al. [1984, 1987] . In contrast, Meyer-Vernet [1989] suggests that the observed signals could be a phenomenon local to the spacecraft. The present paper, while providing no direct arguments against this idea, gives direct support for the interpretation by Kurth et al. [1984, 1987] and recently by Kurth and Gurnett [submitted to Astron. Astrophys., 1990] due to our identification of a suitable source region for the radiation.
In conclusion, we have shown that electrons backstreaming from the region where the magnetic field is nearly tangential to the termination hellospheric shock should have a beam-like vdocity distribution and should drive Langmuir plasma waves by the standard electron beam instability. These waves may produce high levels of radiation at multiples of the plasma frequency.
